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EDS2019 43 talks!

PDFs  

Soft QCD

MPI

Elastic Scattering & 
Total Cross-Section

3D structure 
of proton

Diffraction and 
Central Exclusive Production

Astrophycis,
Ultra High Energy Interactions

High pT 
final states Recent 

theoretical 
developments

Heavy Ions
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EDS2019: 
Demographics

median
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EDS2019: Experiments

Also future experiments 
and facilities! 
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Mea Culpa / Disclaimer

Apologies in advance for misrepresentations 
and omissions that are unavoidable when 
covering so many topics by so many experts 
in their fields.
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Mea Culpa / Disclaimer

Apologies in advance for misrepresentations 
and omissions that are unavoidable when 
covering so many topics by so many experts 
in their fields.

Summary Speaker
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Diffraction and 
Elastic Scattering

Peter Bussey 
- Diffractive g + jets in ZEUS data!

- Evidence: Direct IP interaction

- exclusive production 
measurements and (D)PDFs 



EDS Blois 2019 ICISE Quy Nhon, Vietnam Bob Hirosky              U. Virginia    
         

9

Diffraction and 
Elastic Scattering

Peter Bussey 
- Diffractive g + jets in ZEUS data!
- Evidence: Direct IP interaction
- (D)PDFs 

Leszek Adamczyk
- single diffraction w/ (1st!) fwd 
proton tagging (ATLAS)
- shapes of ξ, t, gap Δη ~qualitatively 
agree w/  models

SD XS @ 
CMS+ATLAS: good 
agreement in overlap 
region
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Oliver Suranyi
 
- CMS Exclusive dipion production at 
5.02 and 13 TeV
 
- CMS and CMS-TOTEM results on
diffraction and exclusive production
  - Single diffractive dijets with proton 
tagging at 8 TeV

NEW!

Diffraction and Elastic Scattering

- Good agreement 
with Pythia 8 DG 
model and Pomwig

-Scaling with √s as 
expected from CDF 
results
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Photon 
collisions

Marta Łuszczak
-  gg production of 
heavy particles (WW,tt)  
- Including survival factors for gaps in SD and DD events

Lydia Beresford, Lucian Harland-Lang
- Using Photon Collisions to Search 
for Dark Matter
- “Living the dream” 
Probe initial state & full MET 4-vector 
    Impossible in usual LHC searches!
- Technically challenging to reduce bkg at 
high pileup (precision timing?)

LB J L — Draft November 3, 2018— 13
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FIG. 8. Exclusive pair-production of sleptons ˜̀ via photon p– hoton fusion. Each slepton decays
directly to a lepton and neutralino χ̃0

1.
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CMS PPS Results 
and Prospects
Justin Williams
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Elastic scattering/total XS

  

From Mario 
Diele’s talk
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Elastic scattering/total XS
Bogdan Pawlick (STAR)
 
- Elastic differential cross sections in |t|-range  
<0.045, 0.135> (GeV/c)2 in pp collisions at 
√s = 200 GeV.                                                   

Mario Diele (TOTEM)
- pp XS and rho vs √s
- Exchange of a colorless 

    3-gluon CP-odd “Odderon” 
  in t-channel could decrease 

   rho in pp collisions 
  at large energy
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Elastic scattering/total XS

Peter Tsang
 
- First-principled calculation of elastic  proton-proton scattering 
at ISR and LHC energies.     [Fried et al. 1904.11083]
- All gluons exchange summed                                                    
   
- remarkable fit to differential XS
- disagreement in dip region, 
interference effects?
- compare to Tevatron.  
Will it work?
 

 ISR

  

TOTEM LHC

Gluon 
Bundle

Chain loop
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Diffraction and Elastic Scattering

Antoni Szczurek: Odderon exchange in exclusive reactions with φ meson
-  Regge phenomenology was extended to 2 → (3,4,6) exclusive processes.
- The tensor pomeron/reggeon model applied to many reactions.

Carlos Contreras: Pomeron numerical solution for BKFL kernel
- Numerical analysis for the Pomeron allowed calculations:

- Wave function
- the Pomeron intercept
- the Pomeron Slopes

Anh Dung Le: Diffractive onium 
 - Rap. gap distribution from picture of 
   partonic evolution 
- Correspondence between distributions 
   of gap and of splitting time of the first common ancestor.
- Analogy between the genealogy of branching random walk and 
diffraction.

Nice histories 
of odderon 

given
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Diffraction and Elastic Scattering

Tomasz Stebel: Pomeron and Odderon: J/psi and η
c
 electroproduction

 

COM Energy

 

 

Chung-I Tan: Size and Shape of Hadrons...AdS/CFT
- Provide meaning for Pomeron/Odderon non-perturbatively 
- First principle description of elastic/total cross sections, DIS 
at small-x, Central Diffractive Glueball production at LHC, etc.

Roman Pasechnik: Odderon, proton structure and hollowness from 
the model-independent Levy imaging of elastic hadron-hadron 
collisions



EDS Blois 2019 ICISE Quy Nhon, Vietnam Bob Hirosky              U. Virginia    
         

18

Heavy Ions
Robert Vertesi
- several new results from ALICE

- Direct photons in p-Pb collisons
- Jet substructure in Pb-Pb 
=> influence of medium on jet development

 - Heavy flavor jets in p-Pb
- Anisotropy of bottomonium: Y(1S)
- Charmed baryons in pp: (Λc,Ξc)/D
[charm hadronization]
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Heavy Ions

Ruchi Chudasama
- Evidence for light by light scattering,
4.1 (4.4)σ observed (expected)
- Competitive exclusion limits on 
axion-like particles

Ramona Vogt
- Improvements in nPDF w/ 
addition of CMS data
- Hard probes in p+A collisions 
at LHC and, at higher x, e+A 
collisions at EIC => better 
understand nuclear PDFs and 
cold nuclear matter in general



EDS Blois 2019 ICISE Quy Nhon, Vietnam Bob Hirosky              U. Virginia    
         

20

High  pT topics

Mario Campanelli (CMS)
- Using SoftDrop algorithm can 
perform NLO+NNL calculations 
for substrucure variables, eg “rho”

Aleksei Ezhilov (ATLAS)
- The first measurements of W and Z 
production XS at 5.02 TeV.  Systematicly low calculations? 
Suggestion that s-quark distro may be off?
- Measurements of W XS and charge asymmetry at 8 TeV
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High  pT topics

Jen-Chieh Peng
- Nice review of Drell-Yan process
- Idea for re-expression of angular coefs in 
production process
-  provides some insights on the origin of qT and 

rapidity dependencies of the angular distribution 
coefficients

Aleksei Ezhilov (ATLAS)
- The first measurements of W and Z 
production XS at 5.02 TeV.  Systematicly low calculations? 
Suggestion that s-quark distro may be off?
- Measurements of W XS and charge asymmetry at 8 TeV
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News from 
ICE Cube

Hans Niederhausen

Sources so far evade 
detection, but
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Astrophysics in Vietnam
Tuan-Anh Pham

- Over eighteen years (DAP/VSNC) has built a team 
with expertise in radio astronomy, contributing to 
research at the international level in stellar physics 
and in the study of high redshift galaxies. 

- The team has gained expertise in interpretation of 
gravitationally lensed images and in the de-projection 
of radio interferometer data. 

- They make extensive use of opportunities to 
collaborate internationally and the open data policy of 
the ALMA collaboration

- The growing importance of astrophysics scientific 
research deserves more prominent to 
acknowledgment in Vietnam.
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3D Imaging 
of the proton 

Andrea Signori
-  good intro =>  Transverse-momentum-dependent 
distributions (TMDs)
- Discussion: flavor dependence of quark intrinsic transverse 
momentum => (additional) uncertainty in MW measures

Marcia Quaresma: Compass spin results
- nice overview of experiment and 
measurements
- MANY results on transverse and longitudinal
polarised d and p targets
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3D Imaging of the proton 

Amilkar Quintero
-  New STAR data => 
   Quark Helicity Distributions reduced 
   uncertainty by 40%. 
    - First clear evidence of the flavor 
      asymmetry in the polarized quark sea. 

Zilong Chang
- STAR jet double-spin asymmetry A

LL
.  Unique measurements are 

unique to explore gluon polarization in the proton
- Topological binning to narrow gluon x

g
 ranges for measurement

 x  
2-10 1-10 1

0.04-

0.02-

0

0.02

0.04

0.06

0.08

NNPDFpol1.1

NNPDFpol1.1rw

Sea Asymmetry

)dD - uDx(

2
)c10 (GeV/  =2Q

STAR, Phys. Rev. D 99 (2019) 051102 
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3D Imaging of the proton 

Michael 
Engelhardt

- Quark 
transverse 
dynamics in 
hadrons from 
Lattice QCD
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3D Imaging 
of the proton 

Simonetta Liuti
- GPDs and Deeply Virtual Compton Scattering
- GPDs are key to interpret the mechanical 
properties of the proton
- Connect the pressure and energy density in 
neutron stars with collider observables: the 
GPDs.

p’

q

μ ν

p p’p

q’

DVCS

described in terms of GPDs

2nd Mellin moments

partons momentum

From EMTFrom OPE

pressure inside proton

partons angular momentum
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3D Imaging 
of the proton 

Wen-Chen Chang: Exclusive Drell-Yan for 
studying GPDs at J-PARC

- Extraction of GPDs using hadron beams.
- Universality of GPDs in both space-like and 
time-like processes.

Prospects: with an increase of beam time 
(50 – 100 days) and beam luminosity and 
optimization of setup

- GPD at large-Q2 region
- QCD-evolution properties of GPDsDeeply Virtual Meson Production 

(DVMP)

+

-

Deeply Virtual Compton Scattering 
(DVCS)

Time-like Compton Scattering 
(TCS)

𝜋 

𝛾∗ 

𝛾∗ 

𝛾∗ 

𝛾 𝛾 

+

-𝜋 

𝛾∗ 

Exclusive meson-induced DY
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Many talks conclude 
they want EIC!

Salvarote Fazio
-  Status and 
prospects of a future 
EIC
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Many talks conclude 
they want EIC!

Salvarote Fazio
-  Status and 
prospects of a future 
EIC
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PDFs

 Tie-Jiun Hou
- New CTEQ (CT18) global analysis with high precision data from the LHC

Gavin Pownell: Proton parton distribution functions using ATLAS data
- sensitivity to gluon dist. at lowest order in W+jets

ATLAS 
epWZtop18
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Alexander Glazov: 
Recent QCD results from the xFitter project
-   Successful fit to the HERA data using tensor pomeron model
with two pomerons.
- New application of xfitter machinery to pion PDF
- New applications/analyses in progress
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MPI /
ULE

Rajat Gupta
Latest results on Soft QCD and DPS @ CMS

Robert Astalos
Multi-parton interactions @ATLAS

Data => Improve ULE MPI tunes



EDS Blois 2019 ICISE Quy Nhon, Vietnam Bob Hirosky              U. Virginia    
         

34

Friday: Theory topics

● Prof. Antoni Szczurek: From quarkonium wave functions to g*g*  → eta_c 
(1S,2S) transition form factors

● Hongxi Xing: Extracting jet transport coefficient of cold nuclear matter
● Wei Wang: Quasi Parton Distribution Functions for Gluons
● Richard Brower: Quantum Computing and lattice gauge theories
● Daisuke Kadoh: Tensor network in complex scalar theory toward lattice 

studies of AdS/CFT
● Dr Masanori Hanada: What QCD teaches us about Quantum Gravity, and 

vise versa
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To our conveners and RdV and local 
staff for making this EDS a success !!!
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Let’s not forget 
the ‘soft’ side of 
physics that 
makes our EDS 
meeting 
memorable...
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If you have 
photos you wish 
to share, please 
send them to:

EDSBlois2019@gmail.com

We will make these and photos collected 
from the conference photographer available 
via a Google photo album, etc.  
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Exploring new frontiers together...

Picture of boats
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… new adventures ...
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… making new discoveries ...
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… and many new friends!
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From Bob, Christina, Chung-I

Thank you to all the EDS participants for your participation 
and to TTV and RdV for hosting our conference and all 
their support behind the scenes. 

CONGRATULATIONS on the many excellent results and creative 
ideas presented this week!

We hope you enjoyed your visit to Quy Nhon and wish you good 
travels from here.  



EDS Blois 2019 ICISE Quy Nhon, Vietnam Bob Hirosky              U. Virginia    
         

43

From Bob, Christina, Chung-I

Thank you to all the EDS participants for your participation and to RdV 
for hosting our conference and all their support behind the scenes. 

CONGRATULATIONS on the many excellent results and creative 
ideas presented this week!

We hope you enjoyed your visit to Quy Nhon and wish you good 
travels from here.  

Hẹn gặp lại bạn bè!
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We now turn our agenda over to the 
session conveners to lead an informal 
chat about results presented and 
future prospects
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